Behavioral cross-sensitization between cocaine and ethanol is accompanied by parallel changes in the activity of AMPK system.
Behavioral sensitization is thought to be relevant to the psychopathology of drug addiction. A previous study from our research group demonstrated cross-sensitization between cocaine and ethanol. Although these findings suggest a common mechanism of action between these two drugs, little is known about the molecular or cellular aspects of this commonality. The AMPK pathway functions as an intracellular energy sensor and plays a critical role in maintaining cellular energy homeostasis. Thus, the present study examined AMPK signaling following reciprocal cross-sensitization between cocaine and ethanol in the rat prefrontal cortex and dorsal striatum. Male Sprague-Dawley rats were repeatedly treated with either cocaine (15 mg/kg, 5 times) or ethanol (0.5 g/kg, 15 times) and then challenged reciprocally with the other drug. When sensitized to either cocaine or ethanol, the phosphorylation in response to additional challenges with the same drug was enhanced, indicating the development of sensitization. However, responses to the cocaine challenge were enhanced in the ethanol-sensitized state, whereas the responses to the ethanol challenge were not apparently enhanced in the cocaine-sensitized state. This was likely due to the ceiling effect of cocaine sensitization, which suggested that cocaine had more robust effects than ethanol. Although the same changes were found for two upstream kinases of AMPK (LKB1 and CaMK4), TAK1 responded differently and was not affected by acute challenges from either cocaine or ethanol. In the prefrontal cortex, there was an increase in activity, whereas there was a decrease in activity in the dorsal striatum. This difference might be due to dopamine D1 receptor dominance in the prefrontal cortex and D2 receptor dominance in the dorsal striatum. Taken together, these results suggest that both cocaine and ethanol may share overlapping molecular pathways in the process of behavioral sensitization. However, the action of cocaine was stronger than that of ethanol.